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Homogenization Method Steps 
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Proceed with Standard Finite Element Analysis. 




Element-Level Design Variables: MicroHole Dimensions 
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Forming a Homogenized Finite Element 
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2-D Optimization Problem 


C/2 

c n 
M 
2; 
2 
[ii 

*— H 

H 

C/2 

H 

C/2 

pd 

w 

> 

2 

HH 


III 



2 

O 

M 

H 

O 

2 

D 

Cd 

H 

> 

HH 

H 

O 

2 

•-5 

D Q 

o 




2 

o 

HH 

H 

< 

2 

a 

w 

w 

pi-i 

w 

H 

H 

Pd 

Q 

C/2 

HH 

Q 


2 

O 

HH 

H 

< 

2 

2 

C/2 

C/2 

2 

2 

2 

Pu 

I— I 

H 

cn 


"> 


2^ 

02 

*o 

02 

0) 

t-1 

02 

2 

W* 

II 

a 


d 

<tT 

2 

T 

W 

II 

2 

c£ 

T 


< 


<y 


VI 

V 

o 


2 

HH 

C 

Pd 

H 

C/2 

2 

O 

o 

>< 

H 

HH 

2 

< 

2 

a 

w 

2 

i — i 


■S 

3 

£ 


o 





II 




VI 

S' 





2 

£ 

2 

2 

o 

> 


> 


o 

LO 

Vi 

02 

VI 

O 

to 


CO 

H 

£; 

HH 

< 

Pd 

H 

c/2 

2 

O 

o 

2 

2 

o 

2 

O 

Pd 

O 

HH 


VI 

02 

VI 

o 


VI 

02 

C3 

VI 

o 


> 


A 



Treatment of Volume Inequality Constraint 
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Algorithm for the Volume Inequality Constraint 
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Object Function Derivatives: Taking Advantage of Design Locality 




Stiffness Variations 
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Variations of the Potential 
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Driver 



Schematics of the Optimization Program. 
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IMPLEMENTED; UNDER TESTING. 



Validation Problem (First Successful Solution) 
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Computational Issues 
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Research Issues 
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Vibration/Stability Constraints. 
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